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im] ^mmn, mm-^tu m^n^mt: 
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TM.4 B t»Mjifc$^**oa^a;^ttw8i«i[fl2$n 
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1 

2 (Fe.Co.-.) nBi®iteSjat?*>pT, RE«^:t 

ill, *<tt;. (b) )^«jiK!O^Ji:^-rst-DnT-€-oj; 
sjaawi^ra i:jaKtt»*«po 2 - 1 4 - 1 mmm 

fctt:/7t*>>A*^a<tt)6 0 %^tIf&±fS7C« 1 
0~18%. :f:'^SgO. 5 ~ 1 0 ^iJitXjftiaAVWb 
©ji^*Sl'>JS: < 1 1> 7 0 ?>^£^i 1 

iH«®iBisft*n. mfm\z%:^^<D^mm^<D9i 
g;*:ffii$aE®«®?&ai3fS*&tt-?-nK±tr*ViT 

?&i^$n, ±ES^a*?g^Hm'fTJ|i?J7 9 9 9 3. 2 
-101324. 7pa (6 0 0 ~ 7 6 0 torr) ®«ffl 

7 0 0~8 5 orotBHrtOjiaitJnSRlSn, -€-®^, 

e^A^^*5Ksi^*u«i^*««s*tt®©*^&fiJt 

2-14-1 ffifflVJ^e^^ji*^ 300:^>'p^-^'iD 



(2) !^il¥6-2 2 0 5 0 2 

2 

sn. «8aW«cS;^tt®*^aH«&*®l!jt;5». 

[«*«4] iii«a3n&WK#®iaES«!i*^ ^ 
[9ei»©ff^«H&i»n] 

10 [0 0 0 1] 

^f&fiSLm^-7.tt!!>^i\msmtzmt^. set 

^iWli:». 4:9SW»n««l©tmffi^(C4»]t$tlSJ: 
[00 02] 

m\t±m'r;mmmm^m\zm^^tix\,^^, cr 

a? oat©^S4$3qF^5. 0 5 6,5 8 5nm9> ^4, 8 5 

1.0 5 8nmmmis^xfm4, 802,93 mmmm 
®*j;t^<B©T'Jff'ftt^an-5J:5fc, :ine®«5 

JS (TM) ^^^:a^tt^:t>^Afr7'7-fe:t>>A<i:ffl® 
#±m7C^®'>S&ji^Lfc:?-:ti^A-&Wjg^t)TfeS 
«±!S%Jff (RE) iSi^feJcr^Jj^-^SIT**. iSJgWC 

yMt'Jh,'p1S.<t%QQ%. *!j1 0X*T©ii>MO* 
fftKtt, ^n?.®«ttafi!4tltt«*fctt«tn 

h s 7 0 ?6fic±#^i- z ommymmzmi 

BS^*, REtTMeiriB*fc«ftia®t:60T* 
■5. 

[0 0 0 3] ;in^®ffi{l»i|Bf®j9lilS^ (sintered ver 
40 sion) tt, ffi^W(CJ£<fflVie)nTViS. JSiSffiSfilE 

T. REH*tLT*:t-:i'A*il^/S&tt>'7-fe:t>' 

jftSMixtt. iSimtm.%m\zumt^z.tti^'T;^. 
fifTfSiiSTtai^c, i-7-i'i?D;<-i'*fctt-?-n 
(body) *t^ens, -eci^ftsus^^estt. 2- 

50 1 4 - 1 ffi J: 0 t>*S®*±S4^treiifl)iS 
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(3) 

3 

W^frViiSSe {-^Uti^. itg>JJ»Aim8il±) ®2- 
[0 0 0 4] TakeshHa5®*i|!|#f|:?|4. 9 8 1,53 

2^ggaB»*ii;ra5, 110,37 ^^mm\t. re 

n, 2-14-1 «lftlHffl»*SilSfi*-a:«fc*K*« 

csitia) ^ns. ronjsttffiicintf. mmi lo 

5 0 0 / ^ -9^XV) ®*^fiS5ia^#lO* 
[0 0 0 5] RE-TM-B»©*^ii50il^S@S! 

■5, ii?&3^'f-;n±ii^tt®s®iiijSftG«tt^^^^Tfp 
e.n. *'f-;i'®^a®ii?&^®±icB*«tt®n-x X) 

^(c«i»®Stt«miil&i»ji^^;t»(;:». fffi&iiiir) 

[0 0 0 6] ^m%^m&^&\my<Dii^is.m^<o 

B^JCtt#1-5. ■r;5:*)S. S«l^^4'®jai^.S (amoo 
Dt of superheat) . il?^*'!' — Jl/®fflK, ^^)7^7. 

^&aoTil5**^'-;^±'^^itns^gs6^^®sgM*<i:r; 49 

«6*i*'f-;i'®MSffl®«St*5. 'ft&®-r'^T®H? 

[0 0 0 7] t^%(D^mi<Dmmmmzii\^x. 
^(ji^mt, *@«fiFm4. 8 0 2.9 3 mmm. n 

4,8 5 1.0 5 8^WifflS*5j;r/[g5, 0 5 6,5 8 5^ 
1*fFWi»B»>cH*anSJ:5»C. Bff)t®RE-TM-B SO 



!^M¥6-2 20 50 2 

4 

^►««A®ffls-en^'n^-r-a®iaee^biBattfiias 

«ftc:. m.^mm}^nmmi)mm^\z':>nx, m 
t^t^^-)vmmm<n'>ii<t%-mz3.-oxnmz 

ItftlfS. i&a«HRE-TM-B«S©»0#»©«B 

J*S|-r?»0*iff*UK iin5®ttm:3t»TSifilC« 

[0 0 0 8] ;i®ck5*j§i«i|l!»*ttm«m^7^tt-c* 
rX)S=l^i^®^!!laS^lT^£t>o^:t^i^^|JT&5o 

>'im=i-^%mzm&^mm\ziiivV'fV7.\y. ^ 

tt®«9*§f^S^<!:?Jtr^;t. ^®J:5?5:«^S:^tt® 
i|!9*tt##lc«nfc*AfiaE5tl/T®<4S*fe:3. U*^ 

[0 0 0 9] 

[^i«joi»ftu<fc5i-r5iis] *S5§B®«8imft3na 
mwjcs;&tto*^«5»5fs®©«a;&^tt, rnmi 
mmmmzmMhitmmmzi;:r}xmr:5\ihix 

[0 0 10] VrciiioX, *5!M®eW®-::>«, SSI 

-i'KT) tft\immmm\z^^^xM.m^±7=e)vy 
7xx$> ^mmi^mm^ e a^w \z s*tt® »*«*t 

sii*-r 5 r t ic J: ^ xmmmmiz±m<Di:. 5 

[00 11] 

tS^mzbTcti^^x. ::ns®*±ytffi®^ft«*«OT®<k 

[0 0 12] 3|:e9Si»®%!&«^«»> Sia(:€l7» 
t ttiiSii?&$ n^^S8 1 ^ 5 i 5 tcJgBiiKi* ^nxt 

^±m<DRE-Tu-Bm<Dismmmizttfm\zm^ 
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(4) 



i^N¥6-2 2 0 5 0 2 



6 



s*«*55~ 1 0 o:^y;<-:^OT©#«tc^»aJ»i(6*e 

iOSfcttSiiJ&mi'ffiaSt (TEM) 

[0 0 13] *55?«o^ifift«e. is^x-c. i&±aiia 
■b:i-i^A-T?*s*±ii7n*&ii!!ji o~i ex^wrsi 

1 OJS^JfiS-Cro^S©*':?^^:^*^-^ 

[0 0 14] *@!t#Wm4. 9 8 1.5 3 2^*5<fct;5. 
1 1 0,3 7 4^M8l«lcW^SnfclliS©S6^tt. 

StS;^tt«^t-©lc^^^?S:E?iJ (alignment) S>bo2 30 

- 1 4 - i«gfle mmm^-^ts) s^-rs-e&55# 
[0 0 15] &m{z^mn^ii^^rc\mM.mnrcm 

oWJttt, aiS©i«fflftT*Slffi*fcttiKi>fi»©:*: 

StJEfCgl^M«)|Ef4'lr#ft-r5«5^<i:f&±«^i>©*^ft 

SPtB-e-l/JbSnS. **fl;i:K*Sltt*«J7 0 0*0-8 5 40 



mi:)K*iR©^w(tt 1 1 ^HSfc»^-neiiT©*- 

SH#ff*^e.©*^®f»4*5iu:Sfi'\© 

*U<tt300:?-/ :f.-ir&J^<0Vmm(DKSmt:^ 

HMlcREjFe (Co) M BiE;^ftJSi!Saffi©«t«S 
i:#iE;^S?^i!S«K®« D ©^&±3g7c5!l)4manfcfe 
l!t«*>6/S.5. M<^^^t\Z. 4<«-rs«fftt, »* 

cw^tifctt. ffi^'f-rsBJ'jt, m^mmmn 
\z^n^a9cm.o9t^^^-:>m^^i/^^^^\zV'y> 
is^is^ft\m<Dm'Si(Df(S't^tmzit^y h:/!^^*;^ 

[0 016] »SLt^^#:«i9ICioTra5 
nTff&*t. *5gM®ffi®?t«i4S*(feJ;t^«!i«tifitTO» 

[0 0 17] 

[SfeKSlJii] 

ft : ±fi±mttm 3 1. 2 Sf! (*© 5 %*:t >^ A*^ 9 

®^®?&±«) :nAVl/h2. 5%;*'i7^o. 9 4 
%::yij^'A0. 5 5« : i^Jl^n-'^AO. 0 83^;^«B 
\m^i:Zf7)V^=.^A, ^r>r*feJ;t;^||f®J:5Ja:^ 

^iiw^m K^Jt-eg-rt, RE^wa*?ji4. 5 

A*DO. 5?g, vJJl-ari^JAiSiflO. 0 8 9^*5i:i;«ffl« 
i:©fiS»^^tl»tt, 5||SOff«t>T?l 4 2 0 

'C©M«tT$£<gUfc^KWlcBS^$^*^Vi#lifiat' 

■eiei»irai»3n&. cmmt. 20. 7kPa op 

slg) ®fiJI®7;i':^>»H«f-PSt3f^©JS«5®1i[g 
0. 6 3 5m(0. 0 2 5iDcli) ©:i-U7^;^Sao 

T, ilfi2 5 411111 (1 Oinch) ©^iS,%J^3j>'f-;i/0^ 
igt68±»C«itSnfc. C:©«<BHi. 1 3iD/sec*>6 2 4 
B/secST®, a>«r©*'f-;va«T8l5^^Wfc»M»* 

•snft, Tie©« 1 f'^si^T. ^n^nro^-f-iva* 

tc*3tt*jg|»«i>i^©S*o«»©Klia©tt«*St«) 

[00 18] 
[^1] 



(•/sec) 


Br (kG) 


Hci (kOe) 


BHinax (MGOe) 


1 3 


7. 2 2 


17. 70 


10. 81 


1 5 


7. 26 


17. 80 


11.0 


1 7 


7. 58 


17. 9 6 


12. 0 


20 


5. 19 


1 1. 92 


3. 9 1 


22 


3. 18 


2, 38 


0. 99 


24 


1. 39 


0. 5 3 


0 
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(5) 



j|$M¥6-220 50 2 



8 



[0 0 19] ?&Siai«»c»»*4A<&*'f-;w6flf£)l^ 

*iia»*j|^'f-;Hiafi 7 Hi/sec t&s-enai (iiQ 
[0 0 2 0] a^ffcoj^^-^wiiSTSji^nfcigaiiiSS* 

ttSSt$»a3n*Oi!i?l8 6. 6 5 9. 3P a (6 5 0 to 
rr) ©flE*tr*i^TS3t«3n^. *P©rt§lbtt3 5 
i^lcSoTS 0 O'CCJDlRSnfc, **^6lfll«f®SflB 
«*tt»tt8 0 0t:iC34MIII«»3nfc. **tttJlr51? 

*^/P>:/!£ft^r3Tjt^!0>^PUi$n. lBE:'3*n3 3.3 
2 2x10-2? a (lOMorr) ^ZU^^-VW^^f^fx 

Lfc. *?(8 0 o'cic*ij-s»mxie(ii oi^mw^^ 
snxsffTi o^>«rt(c^ia«w?&aJsn&. uip^e 



[0 0 2 1] *9!IK«-»Ul(0±SB©:^SttSa©?gB» 

l-iie? 9, 9 9 3. 2 P a (6 0 Otorr) SUKD^MEEiJ 
Tff 50*iMSbK &i](Dmm\t7 9. 9 9 3. 2~1 
01,324,7Pa (600~760 ton) <DS.tlil^m 
ST?ab^. ili58 6.6 5 9.3Pa (6 5 01orr) ©BE* 
zK*fl:afitt> «D7 0 0-8 5 O-CwlBH 

oT«}$Sn-5. ^ei 3 3.32 2X 1 0-'Pa (1 
O-Morr) *fcH^-nOT®ffi*C»a-r-5:itC±o 

T-sftiBiiaiaofcfect^^sns. fct*«-o.o2 

Smm (- 5 0 0 y -;/S/rL) (Dm\zmi!)-^i^n'f-^m\t± 

[0 0 2 2] ±m<Dn^<D7i!.mm-t!Ltiixmmmt 
jfiTjaasnd^tj^sgsisaL/to. 4 3i!m (325^ 

S1i-«!lt®il6«T*S. S?!l»5|5®«fl:-|lft«®ttH 

«. BB?iJ®:i&[6iic¥ff!ft;&iR]feJ;i:mws;^iB), -Tj^*? 
*>mmoi3mz^nn.i3^-vm^-&fiti> Biji^nttt 
ji«^-n-?nojSBi«j*a^6nc^viTTi2®^ 2 jcsiki 

[0 0 2 3] 
*5» [«2] 



(n/sec) 


Br(kG) 


Hci(kOe) 


BHiiiax(MCOe) 


¥ 'If 


s n 


¥ fr 


is n 


¥ ff 


% n 


1 7 


7.8S 


6. 85 


13. 25 


13.62 


13.3 


9.80 


20 


7. 78 


6.84 


12.86 


13. 25 


12. 59 


9. 63 


22 


7. 70 


6.93 


13.64 


13.92 


12. 51 


10.02 


24 


7.78 


6.76 


12.73 


13.06 


12. 89 


9. 44 



[0 0 2 4] ±^®^+iwS*?jsnfciKS[WitM®aK 

hfL^Lii. iftfl-rntf. j:nf)<JiBf«, 

;::®«ip}®¥i^«[gtt. saa!«^fflfS«l (t 

EM) •T:m^\y1ttZ.7!>\Z^tl\m2 5Q~Z0 0i-J 

o:^-y;<-^'*jeA;a:Vi«aH-eafes. tsMithx. 



;?tt®*^a5«»®«««7^tt®}ga± 0 

[0 0 2 5] mmm2] Tia®ia^®^^*^, 
!KSB'\®jSBSi6*®;t«)»c;5o*5g®if-»aiXieicj; 
^mi<omm<Ditib\zmm-snit. fta®^&»Te® 
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(6) 



!^H¥6-2 20 50 2 



10 



[0 0 2 6] -^^EB, TRE3 0. 5J«, :2;VVh2. 
[0 0 2 7] ^^2 2 3tt, TRE3 1. 3S^, :3;VV 

h2. 5x, t^'^mo. 9 1%, «o. 1 7%^^xm^ 

[0028] ^^364 a. TRE31.3«. aJVV 



[0 0 3 1] zni<Dmo^ti^nii±fRo^ii&mi 
tt. jaiii?&*nfc«»**i'5J:5»c3j^'f-;i«ffi2o 

m/s e cT^lM«!i*Sn;^l:. iaii?&iSn/S:ii^«i^Vi 



[0029] 320 TRE30.0?«, 10 ne)ffli8mwfta*^JB9)t$*i:«t. «aWttRttTE®S 
H 2 . 5 3^'>5g 0 . 9 5 %, n-f'^tlK 0 . 8 4 3 KSiiesnTt»S. 

J:tma5«£^^^?^>fc. [0 0 3 2] 

[0 0 3 0] ■&^3 1 A\t. TR E 3 0. 1 %. riAVP* [S3] 





Br(kG) 


Hci(kOe) 


BHiiax(MGOe) 


¥ 


it ^ 




H ^ 


¥ fr 


iS n 


E 


7.33 


6. 63 


11.74 


11.92 


10.87 


9. 26 


223 


7. 84 


6.89 


11.91 


12. 29 


11.85 


9. 56 


364 


7.18 


6. 64 


12.88 


13. 03 


10.29 


8.83 


320 


7. 44 


6. 64 


12.94 


13. 04 


11.73 


9.91 


374 


7. SB 


6.94 


12. 40 


12. 67 


11.52 


9. 68 



[0 0 3 3] ±i5(Dmt)®^-n€ntt*^®«-*jg 
i:*t«JSJSnfc. ^S®ffl*-&to^^2 2 3, 

•?->>A$^tf-a-^3 2 o*<tj;iJ>a©^U'>At3'>^' 
;1'£^?:j^^3 7 4B, s*W;a:«-3A;uh-#±S 50 

[0 0 3 4] C©J;5lc, HKIC, *56?^OSIitftJfi(i 

R E-TM-BJiiS'^-xt-rssaitij^^ttjasft'S 

l^S::*:^)*t?*53 0 0:>-/;i-^> ifSlrttiS?)5 0 0-t 
5. c:nH2-i4-iffl0:*:^;5:iieftJB*#*!a:V5^ 

air. a:«tL&x8iii?T«s#at-rs*\ ^tMim 

lelfftf-i'i^ttAiSSSnS. >m.<n 2 - 1 4 - IfflB 



*t^j^J300:^y5^'□ >kt® "bod^T e m t «t o xtt 

®St> 0 0?&±S«ftjSae#ffi*»RI»»CT EMC 

[0 0 3 5] j:o<k5K. s<!?jt-n«. asciia. » 

*t<B700~85 0"C©:i— y-*V^T, *t«Ef®ii 

mn'mm.. %mmz\%\^mmwm.> -mym 

■!L(fi^mwmzi 0 0~8 5 0'C©:t-^'-®ji«T? 
ffton5®*WStti. **a»+»T»SL<tt6 0 

n. i:n{CJ;0^*<^®i2>S;f5:ifflfei^ttS:«IJ$U#«., 
[0 0 3 6] C;©i3tUTJgja$nfcl8§tll:3?tt®* 

©«5Jgttfc«Jg-r5&J&»caS«:StTi-iStSTffi« 
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( 

11 

[0 0 3 7] ^^m\mm(Dmmmm\z^^rm-^n 



) #ffl¥6-22 0 50 2 

I? 

[0 0 3 8] ccoaiS*^g5fefii^&±3S-rs*H1*WS9 
0 3,0 6 7^©MifflS©l^:feiy:*ISIC^^tfc® 

5. 



[^ffilEU] 

[fttUB] ¥fi!S5¥9^7B 
[MlE^^ff^^] WiHHff 

miEMms^] n^ia i 
miEm] 

2 (Fe.Coi-,) uBiCOiieaiaTf^oT, REH:^.:^- 
J>i.i3j;t;/*fc(i7'5-fe:t>^AS:'>;S< it) 6 0 

iS&itm&iim^Stu -twHiatt. (a) 
(b) ft»ag*«Ji:#c-rsfQnT-€-®i5iftttH©^ 

*fctt-?-net±®?^«iasTSiiiss$*, 

SMli® W<i:SaB«&*'t'® 2 - 1 4 - 1 ffiffl¥i5«S 
[*^«iiE2] 



[«SjE^»«li«] ^HIS 
miEMmSi,] 0 0 02 

[0 0 0 2] 

«<Bfttifeift#TiSieW;^^£;ffl^>»fCfflVi^nTti-5. Cr 
oat®^ltB#»®5. 0 5 6,5 8 1^4, 8 5 

1.0 5 8nmmm^^ifn4, 302,93 m^mm 

«fcJ;i;ffi®fiJfTtllCa^3n-5i5lc. ;in^®«5 
IS (TM) fiEiJ-;a«tt**j;AC:^9'fe*yA4:ffi® 

\zmnmt>n^^o\z, z.tif><Dmfs.\mn> 

*5i ox*-c®i>fioj^'?is*j;t;^aa±i:L/Tft* 

:i®iafig4&ttn«lcj811!ffl»cSfctt<K^W«ttSS3!cS 

f 57£:*ic'>fi®^i)PS'j«^tjci**Tir§. j:ne» 

iE:;&a^fiRE2TMM Big^^', REiTM»ffiiB£ 
fc«^IB®ii3 0T*S. 
[#«?MiE3] 

[iAjm«iS!i«] ^«gi# 
mmmmn^] 0020 

[*liE;^S] 3SI 
[*liEI*I$] 

[0 0 2 0] a-i?®*^-ji'iiis-c$!ijfisnfcSBiite* 
mt^wmmmrprnzmiii^nrc, zo^ 

«^St!£S^MSn*^:3iS8 6, 6 5 9. 3Pa (6 5 0 to 
rr) OE*S-e*S^-rfl35«3n5. iP®rt$!»tt3 5 

»KSoT8ooicfciin!8isnfc. *sii»ia««f®?gM 

»^3j?>:/&M2Tj!F*^6SfW3n, s-ijiin 33.3 

2 2xlO-»Pa (10-Morr) CasSTftfllsaiff 
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(8) 



«pM¥6-220 50 2 



Lfc. tt8 0 ccic^fts^axetti o^^•lw«^^t6 

miEMms^] 0 0 2 1 

[0 0 2 1] m^M-m<D±mo):^m\i^mm9i 

V»KI7 9, 9 9 3. 2P a (6 0 Otorr) &.±<D:^»Ei] 
T?ff50;^iM*tH. JI*0«Htt7 9.9 9 3.2~J, 
0 1, 3 2 4. 7 P a (6 0 0~7 6 0 torr) ORijifim 
a-e&S. ijifjS 6, 6 5 9. 3Pa (6 5 0 torr) CiSf) 
**fl;ffl«tt, «j 7 0 0-8 5 O'CcaSH 



•3T«J$3n.5. 1 3 3. 3 2 2 X 1 0-2 P a (1 
O Morr) Sfctt-etlOTOJBE^CSP^fSrtlCio 

•r«.^iK«ia®&*ic«}«'^fti^. fct;i«-o.o2 

Sua (- 5 0 0 va) ©*#tiiffl*iV»e^Tffttt:*: 

miEmmB^} 0023 

[0 0 2 8] ^^3 6 4tt. TRE3 1. 33g, 3AV1^ 



(51) Int. CI. 5 mmn ffp^mmm 

C2 2C 38/00 3 0 3 D 

H 0 1 F 1/06 

(72)f!?B# yw::f J- • /iO)]^ ' •^^T.ir- 

7;»«'J*^H ^'yi^y¥^ 48103. 7 
>7-A'- i?iri'y> T'C-a- 
1706 



F I ftffi^^ffiBlf 



7pl'J*^JRH Ox'f 7^-^+1 46060. 
206 
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(57)Abstract: 

PURPOSE: To obtain a fine grained magnetically anisotropic material by 
subjecting a melt-spun material of an RE-TM-B composition containing specific 
amounts of rare earth elements to hydrogenation and dehydrogenation 
treatments. 

CONSTITUTION: The material has a composition which consists of, by weight, 
31.2%, in total, rare-earth elements (consisting of 95% neodymium, about 4% 
praseodymium, and the balance other rare-earth elements in the amounts of 
inevitable impurities), 2.5% cobalt, 0.94% boron, 0.5% gallium, 0.08% zirconium, 
and the balance iron with inevitable impurities such as aluminum, silicon, and 
carbon. This material is induction-heated in a quartz crucible up to 1420*^0 in an 
atmosphere practically free from oxygen, passed through an orifice of 0.635 mm 
in a low-pressure argon atmosphere, and melt-spun at (17 to 24) m/sec wheel 
rate, subsequently, the resultant melt-spun material is held in a hydrogen 
atmosphere at 800°C for 3 min, held for 10 min after evacuation to 10-2 Torr 
pressure, and then cooled within 10 min down to room temperature in vacuum. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the crystal grain with ****** surrounding crystal grain of tetragonal 
phase RE2 (FexCo 1-x)14B1. RE expresses one or more sorts of rare earth 
elements which contain neodymium and/or a praseodymium at least 60%. The 
value of X is in the range of 0.6 to 1 , and the presentation of ****** from the alloy 
particle by which a rare-earth-elements content is substantially constituted from 
crystal grain of the above-mentioned tetragonal phase which are than a 
tetragonal phase It is the approach of grain refining being carried out and 
manufacturing the permanent magnet powder of an anisotropy magnetically. This 
approach In the temperature which forms metal hydride in this particle, this 
particle is heated in a hydrogen ambient atmosphere. Subsequently, the 
presentation of the :above-mentioned alloy particle further characterized by the 



following matters including the process cooled so that hydrogen may be removed 
from this particle and the powder of an anisotropy may be formed in the above- 
mentioned magnetic target This alloy tends to receive effect in being quicl<ly 
cooled towards coagulation across the range of the cooling rate which can 
decide and can be adjusted in the gestalt of a melting precursor, and it sets to 
that cooling rate within the limits. A series of rill-ized crystallization products are 
formed. The product (a) As it increases continuously toward maximum and a 
cooling rate increases It is a presentation as shows the numeric value of the 
coercivity reduced from the above-mentioned maximum, and the numeric value 
of the magnetic resonance to which the (b) cooling rate increases and which is 
alike and takes, and continues and increases to a part of such range [ at least ]. 
Rapid coagulation of the above-mentioned approach is carried out with the 
cooling rate or the cooling rate beyond it which brings about the numeric value of 
the maximum coercivity so that the alloy particle whose average crystal size is 
not larger than about 100 nanometers may be formed for the above-mentioned 
melting precursor constituent. A particle is heated so that metal hydride may be 
made from the pressure which is not larger than atmospheric pressure in a 
particle in the above-mentioned temperature in a hydrogen ambient atmosphere. 
Remove hydrogen from a particle after that and it consists of cooling so that the 
powder which has a magnetic anisotropy for a particle may be generated. It is 
characterized by the time amount and temperature of hydrogen processing and 
hydrogen removal processing being what is made into extent whose average 
crystal grain dimension of the 2-14-plane 1 in powder is not larger than 500 
nanometers. 

[Claim 2] the mixture of 10 - 18% of rare earth elements, 0.5 - 10% of boron and 
iron with which an alloy contains neodymium and/or a praseodymium at least 
60% by atomic %, and cobalt - even if few, it consists of 70% - being according 
to claim 1 - grain refining is carried out - having - magnetic - the manufacture 
approach of the permanent magnet powder of an anisotropy. 
[Claim 3] So that said melting precursor constituent can generate the particle 



whose mean particle diameter is not larger than about 50 nanometers It is cooled 
[ more than the cooling rate of the value of the maximum retentivity, or it ], and 
the above-mentioned particle is the pressure of abbreviation 79993.2- 
101324.7pa (600 - 760torr) within the limits in a hydrogen ambient atmosphere. It 
is heated by the temperature within the limits of 700-850 degrees C so that the 
above-mentioned metal hydride may be produced in a particle. Then, remove 
hydrogen from a particle, and a particle Is cooled so that the powder of a 
magnetic anisotropy may be generated, hydrogen processing and hydrogen 
removal time amount, and temperature ~ the average particle dimension of a 2- 
14-plane 1 ~ 300 nanometers ~ not being large ~ making ~ it is a thing ~ being 
according to claim 1 ~ grain refining is carried out ~ having ~ magnetic ~ the 
manufacture approach of the permanent magnet powder of an anisotropy. 
[Claim 4] the constituent of the precursor by which rapid coagulation was carried 
out consists of a kind of additive chosen from the group which consists of carbon, 
a gallium, a tantalum, tin, vanadium, and a zirconium at least ~ being according 
to claim 1 to 3 ~ grain refining is carried out ~ having ~ magnetic ~ the 
manufacture approach of the permanent magnet powder of an anisotropy. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the permanent magnet ingredient 
which uses an iron-neodymium-boron system constituent as the base. 
Furthermore, this invention relates to the approach of processing an ingredient 
which is specified as the premise part of claim 1 so that the powder may serve as 
a magnetic anisotropy at a detail. 
[0002] 

[Description of the Prior Art] The permanent magnet and magnetic material which 
use iron, neodymium (and/or, praseodymium), and boron as the base are used 
for the commercial applicable field all over the world. The U.S. Pat. No. 
5,056,585 specification, this No. 4,851,058 specification, and this No. 4,802,931 
specification of Croat are indicating the extensive presentation range by which 
the group of for example, an iron-neodymium-boron permanent magnet is 
characterized. The transition-metals (TM) component these magnets of whose 
are iron which usually mixed iron or cobalt as shown in these patent specification 
and other publications; it is the rare-earth-elements (RE) component and boron 
which are the neodymium content mixture which usually mixed the small quantity 
of a praseodymium and other rare earth elements to neodymium. it is usually 
used commercially - as - these presentations - usually - atomic % - it is - 
about 10 - 18% of rare earth components, neodymium, and/or a praseodymium - 
even if few, the little boron and the little remainder to 60% and about 10% consist 
mainly of iron or iron, and cobalt. Preferably, these magnetic constituents contain 
iron or iron, and cobalt 70% or more, this constituent ~ the same - the object for 
processing - or in order to improve many magnetic properties, a small amount of 
additive can be included. RE and TM of these are the above or as after- 
mentioned including tetragonal-system phase RE2TM14B. 
[0003] The sintered compact (sintered version) of these magnetic materials is 
used widely commercially. A sintered magnet is manufactured by preparing the 



crystalline powder or the particle containing the crystal grain of tetragonal-system 
phase RE2TM14B. Generally in here, neodymium and/or a praseodymium, and 
TM of RE are mainly iron, iron, and cobalt. Typically, crystal grain is 1 micrometer 
or more than it so that powder can be arranged magnetically, and it can 
compress into the Green compact and it can sinter in a vacuum or a non- 
oxidizing atmosphere. The completely dense goods (body) which have coercivity 
by sintering are obtained. Such a sintering permanent magnet Is characterized by 
the 2-14-plane 1 of comparatively large crystal grain (that is, a diameter several 
micrometers or more) with the grain intermediate layer containing a lot of rare 
earth than a 2-14-plane 1. 

[0004] Takeshita's and others U.S. Pat. No. 4,981,532 specification and this No. 
5,1 10,374 specification are indicating the operation technique of processing the 
ingot or powder of a polycrystal ingredient of the large crystal grain containing 
RE2Fe14 B phase. In this processing, it is introduced so that hydrogen may 
generate a hydride into a polycrystal ingredient. Then, a hydride Is decomposed, 
and hydrogen is removed in order to make 2-14-1 grain structure recrystallize 
(emission). According to this operation technique, the powder of an anisotropy 
can also form isotropic powder magnetically. Thus, crystal grain Is made to 
recrystallize so that the crystal grain smaller than usual which can be arranged 
so that the ingredient containing the crystal grain of the dimension (1 
micrometers or more) of the remarkable magnitude of an indispensable 2-14- 
plane 1 may be left and a magnetic-anisotropy ingredient may be constituted 
from crystallinity may be formed. The substantial commercial scene of the 
permanent magnet constituent of the detailed grain structure (the average upper 
limit Is 500 nanometers or less) which left melt spinning or other suitable rapid 
solidification processings, and was prepared exists similarly. Magnetically, the 
powder to generate can be used not only an isotropic resin bond magnet but in 
order to manufacture a hotpress and a hot-working magnet. 
[0005] Manufacture of the rapid coagulation mold of the permanent magnet of a 
RE-TM-B group leaves the melting alloy of a proper presentation, and 



manufactures the piece of a ribbon-like particle by which melt spinning was 
carried out. The operation technique of rapid coagulation is performed by usually 
inserting in a melting alloy in the heating container under a proper non-oxidizing 
atmosphere. A melting alloy is injected to the periphery side of a quenching 
wheel where it was cooled for spinning through the small orifice from the bottom 
of a container as very thin flow. A quenching wheel is good to usually be made 
from a proper high temperature conductivity copper alloy, and to have wear- 
resistant coating on the quenching front face of the circumference of a wheel. 
Typically, water cooling of the wheel is carried out, and it can carry out a melt 
spinning production process for a long time, without producing reduction which is 
not desirable as for the rate of the heat extract from the melting alloy which 
collides with a wheel by it. In order [ predetermined ] to obtain the microstructure 
of a fine grain from beginning to end very much, it is required to maintain a 
suitable high heat extract rate. 

[0006] It depends for the cooling rate of a melting alloy on the following various 
factors. That is, it is the rate of the rate of flow of the melting alloy which flows to 
up to a spinning wheel through the amount of overheatings in a melting alloy 
(amount of superheat), the temperature of a quenching wheel, and an orifice, and 
the circumferential front face of a spinning wheel. Although all other factors were 
taken into consideration, the parameter of cooling of the melting alloy which can 
be adjusted most easily is the rate of the peripheral surface of a coagulation 
wheel. 

[0007] In the melt spinning of a specific constituent, it is possible by changing the 
rate of a coagulation wheel to obtain the range of the property of a permanent 
magnet in the ingredient by which melt spinning was carried out. This 
phenomenon is indicated and indicated by the U.S. Pat. No. 4,802,931 
specification, this No. 4,851,058 specification, and this No. 5,056,585 
specification at the detail. Although it starts with a low speed comparatively, 
using a predetermined RE-TM-B constituent so that it may be indicated by these 
patent specifications, it is possible to obtain a series of grain-refining crystallinity 



products in which the value of the coercivity which increases toward maximum 
continuously and is subsequently reduced from the value is shown, respectively 
by using the quenching wheel rate which increases continuously. A part of 
increasing wheel speed range [ at least ] is covered, and it increases similarly as 
a cooling rate also increases a magnetic resonance value, while the value of 
coercivity increases. In case many components of the group of a rapid 
coagulation RE-TM-B magnet are manufactured, it is desirable to operate at a 
quenching wheel rate with the maximum coercivity a little quicker than the wheel 
rate obtained in a melt spinning ribbon, or [ that these ingredients serve as a fine 
grain subsequently to the degree of pole ] - or [ or / being annealed to a 
condition with high predetermined coercivity and magnetic resonance by 
becoming amorphous further seemingly ] - or hot working may be carried out. 
[0008] Such a melt spinning ingredient is magnetic isotropy. A thing [ a thing ] 
make such a melt spinning ribbon particle produce a magnetic anisotropy and 
which grain refining is extremely carried out or has the processing technique of 
an amorphous ingredient is advantageous. The melt spinning ribbon by which 
fault quenching was carried out in the conventional technique was able to be 
manufactured, the hotpress of the ribbon-like particle was fully able to be carried 
out to the densificatlon Plastic solid, hot working was able to be carried out so 
that the crystal grain with which the magnetic anisotropy ingredient was extended 
in the Plastic solid might be produced, and the powder of an anisotropy was able 
to be magnetically made from the melt spinning ribbon ingredient by pulverizing 
or subdividing the Plastic solid by which hot working was carried out so that the 
powder of a magnetic anisotropy might be fabricated. The powder of such a 
magnetic anisotropy has the property as a permanent magnet in which it excelled 
very much. However, it is desirable that a magnetic anisotropy can be directly 
produced from a melt spinning ribbon-like particle (to or inside). 
[0009] 

[Problem(s) to be Solved by the Invention] Grain refining of this invention is 
carried out, and the manufacture approach of permanent magnet ****** of an 



anisotropy is magnetically characterized according to the technical feature limited 
to the description part of claim 1 . 

[0010] Therefore, or one of the purposes of this invention is very a fine grain first 
(it is 50 nanometers or less at a crystal grain child dimension typically), it is 
offering the approach of manufacturing the powder ingredient of an anisotropy 
magnetically from seemingly amorphous melt spinning powder in microstructure. 
The purpose specified as the pan of this invention is introducing the above 
magnetic anisotropies into a melt spinning ingredient by making hydrogen stick to 
a grain-refining ingredient, and subsequently removing hydrogen under the 
conditions which generate a grain-refining ingredient with a magnetic anisotropy. 
[0011] 

[Means for Solving the Problem] the voice of desirable operation of this invention 
- like - following ~ these - it reaches and other effectiveness is attained as 
follows. 

[0012] The operation technique of the invention in this application is applicable 
suitable for the melt spinning ingredient of the above-mentioned RE-TM-B mold 
by which melt spinning has been carried out so that it may be in the condition of 
quenching or fault quenching the optimal conventionally, namely, the quenching 
rate typically adjusted with a wheel rate -- the coercivity of the powder of a 
quenching condition as it is ~ coming out - opfimal extent or it is lower than 
the quenching rate which is obtained using a little low wheel rate or a low cooling 
rate and which will come out and exist. As for the ingredient to generate, an 
average crystal grain dimension shows the microstructure of very detailed crystal 
grain about 5-100 nanometers or less. The organization may be substantially 
amorphous, (namely, the organization - an X-ray diffraction image - or he is the 
organization which cannot recognize easily as shown by other suitable 
microscopical technique like a transmission electron microscope (TEM).) 
[0013] The operation technique of this invention is atomic %, and is applied to 
especially a RE-TM-B constituent that contains the rare earth elements whose at 
least 60% of rare earth constituents are neodymium and/or a praseodymium 



about 10 to 16%. As for this constituent, it is desirable to contain a small amount 
of boron to about 10 atoms % similarly. The remainder of a constituent is 
transition metals substantially and is iron which contains Iron or a small amount 
of cobalt (cobalt shall not exceed 40% of the sum total of iron and cobalt in this 
case) preferably. Preferably, the contents of iron or iron, and cobalt are at least 
70% of all organizations. However, like the after-mentioned, in order to raise the 
magnetic anisotropy of the last powder product, a little additional alloy element 
can be used. It is independent, or 1 or less % of the weight of the gallium, the 
zirconium, the carbon, the tin, the vanadium, or the tantalum of an amount of the 
total presentation as an example of such an additive compounds, and is added. 
[0014] Although the mode of the operation indicated by U.S. Pat. No. 4,981,532 
and the No. 5,1 10,374 specification was successfully performed by 
recrystallization of the ingot ingredient of the big crystal grain of polycrystal, 
artificers discovered that an approach similar also to the ingredient of the shape 
of a non-grain which will produce 2-14-1 crystal grain (a grain intermediate layer 
is included) which has sufficient array (alignment) to show a magnetic anisotropy 
in a surprising thing could be used substantially. 

[0015] or [ quenching the optimal ] ~ or the melt spinning ingredient by which 
fault quenching was carried out is left, and the split of the ribbon with which this 
ingredient was ground is put so that the iron which exists in atmospheric 
pressure or lower atmospheric pressure a little in a short-time ingredient by 
moderate high temperature, and the hydride of a rare earth component may be 
produced. It is made to discharge hydrogen from the environment around 
powdered so that it may subsequently remove from powder completely (or 
emission). As for hydrogenation and a dehydrogenation, it is desirable to be 
carried out at the temperature of the range of about 700 degrees C - 850 degrees 
C. Both the time amount of hydrogenation and the time amount of a 
dehydrogenation are the order not more than 1 hour or it. After cooling [ removal 
of the hydrogen from a coagulation Ingredient, and ] to a room temperature, it 
turned out that the grain-refining ingredient was manufactured so that it might 



have preferably about 500 nanometers or less of crystal grain with an average 
dimension of 300 nanometers or less. Microstructure consists of the grain 
boundary phase to which enrichment of the surrounding rare earth elements of 
the detailed grain of a RE2Fe(Co)14B tetragonal-system crystal phase and each 
tetragonal-system crystal grain was carried out substantially, when crushed by 
powder, the ingredient generated to a surprising thing arranges in a field, and 
makes a magnet with the boundary of the priority MAG in the property of a 
magnetic array ~ as ~ resin binding material or other proper binding material ~ a 
hotpress ~ or it is solidified. 

[0016] Although this invention has been explained by the desirable example, 

other objects and effectiveness of this invention will become clearer from 

explanation with the detailed following. 

[0017] 

[Example] 

: by which the alloy with the presentation following by [example 1] weight % was 
prepared ~ all ~ an unescapable impurity [ like iron and aluminum, silicon, and 
carbon ] whose rare earth content 31.2%(praseodymium [ Among those, 
neodymium ] 95% rare earth of everything [ remainder / about 4% and ] but 
amount of unescapable impurities); cobalt 2.5%; boron 0.94%; gallium 0.5%; 
zirconium 0.08%; remainder is. When expressed with an atomic ratio, they are 
zirconium about 0.08% and, and remainder iron about 14.5% [ of RE contents ], 
about 2.5% [ of cobalt contents ], about 6% [ of boron ], and gallium about 0.5%. 
Induction heating of this melting alloy ingredient was carried out in the ambient 
atmosphere which was dried to the temperature of 1420 degrees C in the quartz 
crucible and which does not contain oxygen substantially. This ingredient passed 
along the orifice with a diameter [ of the pars basilaris ossis occipitalis of a 
crucible ] of 0.635mm (0.025 inches) in the argon ambient atmosphere of the low 
voltage of 20.7kPa (3psig), and was injected on the periphery section with a 
diameter of 254mm (10 inches) of a copper quenching wheel. Melt spinning of 
this ingredient was partially carried out at the various wheel rates from 13 m/sec 



to 24 m/sec. In the following table 1 , the property after the demagnetization of an 
ingredient with the melt spinning in each wheel rate is shown collectively. 
[0018] 
[Table 1] 
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[0019] By changing a wheel rate showed that the range of a magnetic property 
was obtained in the ingredient manufactured, keeping constant substantially 
parameters other than the wheel rate which affects a cooling rate. This range is 
characterized by a real target having the greatest magnetic resonance value in 
that coerclvity increases toward the maximum coercivity, and wheel rate about 17 
m/sec as It makes a wheel rate increase. After that, the property of a permanent 
magnet is reduced as a cooling rate Increases. A rapid coagulation ingredient 
serves as a detailed grain further, and this is based on the fact of approaching an 
amorphous condition in a higher wheel rate as a cooling rate increases, or 
[ having quenched the approach of this invention the optimal ] - or it is desirable 
to carry out about the ingredient by which fault quenching was carried out. In 
other words, it is desirable to apply the operation technique in the example of the 
example of this invention to the ingredient by which melt spinning was carried out 
[ more than wheel rate 17 m/sec or it ] (up to about 24 m/sec). 
[0020] The melt spinning sample manufactured at various wheel rates has the 
hydrogen adsorption-emission processes following subsequently carried out. The 
sample was placed into the furnace with ambient temperature at the beginning. 
This furnace has air exhausted and is re-filled up with hydrogen to the pressure 
of about 86,659.3 Pa (650torr). The contents of a furnace were heated by 800 



degrees C for 35 minutes. The melt spinning sample in a hydrogen ambient 
atmosphere was held for 3 minutes at 800 degrees C. Subsequently hydrogen 
made the vacuum pump, was discharged from the furnace, and it continued 
exhaust air until the pressure was set to 133.322x10 to 2 Pa (10-2torr). The 
exhaust air process in about 800 degrees C was continued for 10 minutes, and 
the melt spinning ribbon particle subsequently processed was taken out from the 
furnace, and was cooled by the room temperature within 10 minutes in the 
vacuum. The ribbon particle was maintaining the configuration. The ribbon 
particle was not ground depending on hydrogen processing. 
[0021] The above-mentioned approach of hydrogen adsorption-emission is 
chosen as a result of the experiment about various kinds of melt spinning 
samples. Generally, as for the hydrogen adsorption about a melt spinning 
ingredient, it is desirable to carry out by the hydrogen pressure force more than 
abbreviation 79,993.2Pa (BOOtorr) lower than atmospheric pressure. 79,993.2- 
101 and the pressure of 324 or 7Pa (600 - 760torr) are suitable for the range of a 
pressure. The pressure of about 86,659.3 Pa (650torr) is desirable. 
Hydrogenation temperature has the desirable range of about 700-850 degrees C, 
and hydrogenation time amount has less than 1 desirable hour. Then, a sample 
is held [ the addition time amount by 1 hour in a period of hydrogen desorption ]. 
It is desirable by exhausting a furnace to 133.322x10 to 2 Pa (10-2torr), or the 
pressure not more than it to remove hydrogen from a furnace continuously. A 
ribbon particle is ground for the consecutiveness processing subsequently to 
resin bond or a hotpress magnet carried out. For example, although the very fine 
particle dimension of -0.025mm (-500 mesh) shows a big magnetic anisotropy, it 
has the Inclination which shows low coercivity. 

[0022] The result of the above-mentioned specific hydrogen adsorption-emission 
process is summarized and carried by the following table 2. The summarized 
data are the result of making the magnetic field of the strength of a 18K oersted 
arrange the 0.43mm (325 meshes) powder (obtained by grinding a ribbon 
particle) which was processed from hydrogen and emitted hydrogen. The 



property of the magnetization-demagnetization of array powder was measured in 
a direction parallel to the direction of an array and the direction to cross, i.e., a 
direction right-angled in the direction of an array. The property by which 
demagnetization was carried out is summarized about each melt spinning 
sample in the following table 2. 
[0023] 
[Table 2] 
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[0024] By the trial of the magnetic property summarized in front Naka of upper **, 
each rapid coagulation ingredient to which hydrogen adsorption-emission 
processing was performed brought about the permanent magnet ingredient in 
which priority magnetic or strong magnetism was shown in the direction parallel 
to the direction of the array of a particle from the first. When putting in another 
way, these ingredients showed the magnetic anisotropy. According to the place 
measured with the transmission electron microscope (TEM), the mean particle 
diameter of this ingredient was about 250-300 nanometers. Preferably, the mean 
particle diameter of a product is range which does not exceed about 500 
nanometers. It is suitable for many applications which rapid coagulation is carried 
out, and rapid coagulation of the ingredient of a magnetic anisotropy is carried 
out as a result, and need magnetism a little higher than the gestalt of magnetic 
isotropy of the permanent magnet ingredient of magnetic isotropy. 
[0025] Since the alloy of a presentation of the [example 2] following was the melt 
spinning to a fault quenching condition, it was prepared for processing of 
consecutiveness by the hydrogen adsorption-emission process. Several sorts of 



alloys have the following presentations, and In there, TRE expresses a total rare 
earth content and consists of other rare earth elements of about 95 % of the 
weight of neodymium, 5 % of the weight of praseodymiums, and a remainder 
minute amount. The following presentation is shown by weight %. 
[0026] Alloy E contained 0.95% of boron, and remainder iron TRE30.5% and 
cobalt 2.5%. 

[0027] The alloy 223 contained 0.91% of boron, 0.17% of tin, and remainder iron 
TRE31.3% and cobalt 2.5%. 

[0028] The alloy 364 contained 0.94% [ of boron ], and niobium 0.08%, and 
remainder iron TRE31 .3% and cobalt 2.5%. 

[0029] The alloy 320 contained 0.95% [ of boron ], and vanadium 0.84%, and 
remainder iron TRE30.0% and cobalt 2.5%. 

[0030] The alloy 374 contained tantalum 0.10% and remainder iron 1 .0% [ of 
boron ], and gallium 0.49% TRE30.1% and cobalt 2.5%. 
[0031] As indicated by the above-mentioned example 1 , melt spinning of each of 
these ingredients was carried out. Melt spinning of each ingredient was carried 
out by wheel rate 20 m/sec so that the ingredient by which fault quenching was 
carried out might be produced. The completely same hydrogen adsorption- 
emission approach as the specific process continuously indicated In the example 
1 was given to the sample by which fault quenching was carried out. Following 
cooling from a hydrogen desorption process, it was made to arrange a 
disintegration ingredient in a magnetic field, and those magnetic properties were 
measured. The magnetic property is summarized in the following table 3. 
[0032] 
[Table 3] 
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[0033] After each of the above-mentioned constituent was processed by the 
hydrogen adsorption-hydrogen desorption approach, it was observed that a 
magnetic anisotropy is shown. It was observed that the alloy 374 containing the 
alloy 223 containing a small amount of tin, the alloy 320 containing little 
BANAJIMU, and a small amount of gallium and tantalum shows a magnetic 
property more powerful than the alloy 364 containing the alloy E which does not 
contain an additive other than a fundamental iron-cobalt-rare earth-boron 
constituent, or a small amount of niobium. 

[0034] Thus, generally the operation technique of this invention can apply a RE- 
TM-B system to the ingredient which is used as the base and by which optimal 
quenching or fault quenching was carried out. It is possible to obtain the 
magnetic-anlsotropy (for it to be about 500 nanometers or less suitably about 300 
nanometers at the average upper limit preferably) ingredient by which grain 
refining was carried out. This was attained by making hydrogen stick to the metal 
particles which do not contain the big crystal grain of a 2-14-plane 1 . or [ that a 
start ingredient consists of the ingredient by which grain refining is carried out 
extremely true ] - or it consists of the ingredient which the crystal grain which 
can be identified cannot observe easily. The ingredient cooled rapidly is 
characterized by the point which does not show the peak which is the property of 
the ingredient by which was usually characterized by the diffused X-ray 
diffraction image, or grain refining was carried out extremely, or an amorphous 
material. After hydrogenation, if an ingredient is cooled to coagulation, as for the 



microstructure and the X-ray diffraction image to generate, tlie diffraction peak 
property of hydrogenation neodymium, HOU-ized iron, and alpha-iron ion will be 
observed. The indispensable 2-14-plane 1 does not resemble the property of the 
permanent magnet in a hydrogenation organization at all, the following hydrogen 
desorption and heat treatment which accompanies a hydrogen adsorption- 
emission process ~ continuing - very fine crystal grain - the following [ an about 
SOOnano micron ] are preferably detected for the average upper limit by TEM. 
The surrounding rare earth enrichment grain boundary phase of 2-14-1 crystal 
grain contributed to the coercivity of an ingredient can detect by TEM similarly. 
[0035] thus - if it summarizes - proper temperature ~ desirable - 700-850- 
degree C order - it is, and rapid coagulation is carried out without carrying out 
induction of the rapid grain growth of an ingredient, and the operation technique 
of making hydrogen sticking to the ingredient by which grain refining was carried 
out quickly is used. Hydrogen is typically removed after less than 1-hour progress 
after the short time of hydrogen adsorption in the range which can be carried out 
from an ingredient as quickly as possible. As for this approach, it is desirable to 
be similarly carried out at the temperature of 700-850-degree C order. Hydrogen 
is preferably removed within 60 minutes in dozens of minutes. Subsequently, by 
re-filling up the inside of a furnace with an argon, it is quickly cooled by the room 
temperature and, thereby, the hydrogenated ingredient can maintain the required 
fine grain property of an ingredient. 

[0036] Thus, it is made to usually arrange the formed magnetic-anisotropy 
powder magnetically, and it is formed in the permanent magnet of a 
predetermined configuration. The operation technique which forms such a 
permanent magnet is known. In order to fabricate in a predetermined magnet 
configuration, it is made to reduce the hydrogen desorption particle by which 
hydrogen processing was carried out by even the suitable particle dimension. 
Typically, it is covered whether a particle is mixed with suitable bond resin, a 
stabilizer, etc. this particle is completely dense similarly and has a magnetic 
anisotropy - as - a particle - an array - and the hotpress was carried out. 



[0037] the operative condition of specification [ this invention ] - although 
therefore explained like, it should be understood that other gestalten belonging to 
the range of this invention are easily applicable with the engineer who was 
excellent in the technical field concerned. Therefore, the range of this invention 
should be understood to be what is limited by only the above-mentioned claim. 
[0038] The indication of the epitome attached to the indication and this 
application of the specification of U.S. Pat. No. 903,067 this application claims 
priority to be coalesces in this application specification by the publication of a 
citation. 



[Translation done.] 



